Peptide-controlled access to the interior surface of empty virus nanoparticles.
The structure of Cowpea mosaic virus (CPMV) is known to high resolution, thereby enabling the rational use of the particles in diverse applications, from vaccine design to nanotechnology. A recently devised method for the production of empty virus-like particles (eVLPs) has opened up new possibilities for CPMV capsid-based technologies, such as internal mineralisation of the particle. We have investigated the role of the carboxyl (C) terminus of the small coat (S) protein in controlling access to the interior of CPMV eVLPs by determining the efficiency of internal mineralisation. The presence of the C-terminal 24-amino acid peptide of the S protein was found to inhibit internal mineralisation, an effect that could be eliminated by enzymatic removal of this region. We have also demonstrated the amenability of the C terminus to genetic modification. Substitution with six histidine residues generated stable particles and facilitated external mineralisation by cobalt. These findings demonstrate consistent internal and external mineralisation of CPMV, and will aid the further exploration and development of the use of eVLPs for bionanotechnological and medical applications.